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Abstract
Introduction. The magnitude of musculoskeletal pain (MSP) and its risk factors among bakery workers are not well known in Nigeria. 
Therefore, this study investigated the pattern and predictors of musculoskeletal pain (MSP) seen in Nigerian bakery workers.
Methods. The analytical cross-sectional survey used a proforma and the standard Nordic questionnaire in assessing demographic 
characteristics, relevant work-related/ergonomic hazards and MSP information. Participants were selected using a multistage 
sampling technique with simple random sampling at stage one (25 bakeries) and a consecutive sampling technique at stage two 
(7 employees from each bakery). Statistics like chi-square and logistic regression were used in analysing the data.
Results. One hundred and seventy-seven participants (77.4% males) with a mean age of 29.7 ± 6.7 years, and the average length 
of working in the bakery was 9.3 ± 5.2 years. Bending for prolonged periods (93.2%) and repetitive hand movements (92.1%) 
were the most prevalent ergonomic work hazards. In the past year, 72.3% reported MSP with the lower back region most preva-
lent (80.2%) followed by pain in the neck region (63.8%). Age, gender and educational attainments were significantly associated 
with the presence of MSP while ergonomic factors such as repetitive bending, overstretching and use of vibration-generating 
movement were also significantly associated with the presence of MSP among the bakery workers. Inadequate staffing, using 
vibration movement handling and education are the main predictors of the presence of MSP ( 2 = 29.09, p < 0.001; R2 = 0.219).
Conclusions. High prevalence of musculoskeletal pain in the past one year among Nigerian bakery workers predicted by educa-
tion level, inadequate staffing, and vibration movement handling.
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Introduction

Bread consumption and bakeries are ubiquitous to man-
kind. Bakery workers are frequently exposed to strenuous 
manual activities including heavy lifting, forceful exertions, 
and awkward postures, which lead to serious injuries and 
pains in various parts of the body [1]. Musculoskeletal painful 
disorders are one of the most common and costly occupa-
tional injuries which constitute the most prevalent causes of 
labour disability globally [2]. These injuries can be described 
as discomfort when not examined or diagnosed by qualified 
personnel [3] and are a major factor in the loss of working 
time, increased costs and human damage [2].

The prevalence of musculoskeletal discomfort in any part 
of the body among Taiwanese bakery workers in the past one 
year was 93.0% [4] compared to 55.1% and 72% which is 
the six-month and one-year prevalence of musculoskeletal 
discomfort in Egypt [5] and Nigerian bakery workers [6] re-
spectively. Forcier et al. [7] further compared musculoskele-
tal pain among workers in seven departments in supermar-
kets in Canada and concluded that bakers were the second 
most likely to experience pain among all groups. Musculo-
skeletal discomfort in the upper extremities was reportedly 
prevalent in 23% of bakery workers in Lebanon [8] and a high 
prevalence of 66.3% and 51.8% in the hands/wrists (right 
and left) among Taiwanese bakery workers [4] gives a picture 

that the regions of the body mostly reported to be affected by 
musculoskeletal pain in bakery worker are the upper extremi-
ties. This information may necessitate bakery task rearrange-
ment and redesign.

Most of the operations of bread making in Nigeria are per-
formed manually; therefore, the presence of ergonomic risk 
factors, such as repetitive motions, cumulative trauma dis-
orders (CTD), inappropriate posture, and prolonged standing, 
are high in this job [9]. Psychological factors and poor environ-
mental conditions are equally predominant in bakeries con-
sidering that workers are forced to hold certain postures dur-
ing work, favourable or unfavourable postures, duration of 
holding time, and static or dynamic work, alone or in com-
bination [9].

Local fabricators of food processing equipment have 
designed and manufactured various improvised versions of 
imported bread-baking machines without due ergonomic 
consideration [10]. Despite these few locally fabricated ma-
chines, most of the processes in bread making largely involve 
Manual Materials Handling (MMH), which continues to present 
major time loss in the workplace as well as musculoskeletal 
disorders. The manual operations, besides being uncomfort-
able, are characterized by low output and unhygienic prod-
ucts; it frequently leads to musculoskeletal pain among 
workers [11]. Consequent on the inadequacy of appropriate 
bread-baking equipment and the over-dependence on manual 
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material handling in Nigerian bakeries, it is necessary to docu-
ment the pattern of musculoskeletal pain seen in Nigerian 
bakery workers. We further investigated the predictors of mus-
culoskeletal pain (MSP) among Nigerian bakery workers.

Subjects and methods

This study is reported using the relevant domains of 
Strengthening the Reporting of Observational Studies in Epi-
demiology (STROBE) guidelines [12]. The study used an ana-
lytical cross-sectional design in assessing bakery workers for 
musculoskeletal dysfunction. The sample size was calculated 
using the Cochran formula and Cochran correction [13] for 
assessing a descriptive study having set the anticipated pro-
portion of bakery workers presenting musculoskeletal pain 
as 0.5 at a 95% confidence interval, a 5% margin of error, 
with estimated 242 bakery workers in Abeokuta and a 20% 
none response rate, it was necessary to involve 177 partici-
pants in this research. They were selected using a multistage 
sampling technique with simple random sampling at stage 
one and a consecutive sampling technique at stage two. 
There are 74 registered bakeries distributed over the 25 
wards of the Abeokuta township. In stage one, a bakery was 
randomly selected in each ward, with 25 bakeries and 7 em-
ployees from each bakery being selected consecutively (as 
they became available and gave informed consent) and in-
vited to complete the study questionnaire (Figure 1). Inclusion 
criteria were that the participants should consent to the study 
and be on duty during the survey. Exclusion criteria were that 
the participants should not have apparent physical deformi-
ties, histories of major trauma outside the job, degenerative 
disc diseases, spondylitis, benign and or malignant tumours.

The instruments used included a proforma that contained 
questions on gender, age, ethnic group, educational status, 

length of employment. The proforma also contained questions 
on the individual perspective on the perceived workplace 
ergonomic hazards, such as prolonged sitting, lifting of heavy 
objects etc. The standardized Nordic questionnaire [14] was 
used to measure the presence and absence of musculoskel-
etal pain in various parts of the body. The standardized Nordic 
questionnaire have been shown to have acceptable validity 
and reliability [14].

Data analysis

Frequency distribution and percentage was used in sum-
marizing socio-demographic and individual characteristics 
of the participants. The risk of a perceived ergonomic hazard 
manifesting as MSP was evaluated using Odds ratio. Chi-
square and t-test were used in making inferences on the 
association between the prevalence of MSP and selected 
demographic and work-related characteristics. Logistic re-
gression analysis was used in determining the variables that 
predicts the presence of MSP amongst bakery workers. SPSS 
version 20.0 software (IBM Corp, 2012) was utilized for data 
analysis.

Ethical approval
The research related to human use has complied with all 

the relevant national regulations and institutional policies, 
has followed the tenets of the Declaration of Helsinki, and has 
been approved by the Health Research Committee of the 
Federal Medical Centre Abeokuta Ogun State, Nigeria (ap-
proval No.: FMCA/470/HREC/021/07/2020).

Informed consent
Informed consent has been obtained from all individuals 

included in this study.

Figure 1. Flow chart for sample selection
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Figure 3. Pattern of musculoskeletal pain in the last 12 month

Table 1. Demographic and work-related characteristics  
of bakery workers

Variables
Frequency 

n = 177
%

Age as at last birthday (mean ± SD = 29.7 ± 6.7 years)

Below 20 years 13 7.4

21–30 years 102 57.8

31–40 years 48 27.1

41 years and above 14 8.0

Gender

Male 137 77.4

Female 40 22.6

Educational attainment

No formal education 22 12.4

Primary 66 37.3

Secondary 71 40.1

Tertiary 18 10.2

Years of working (mean = ± SD 9.3 ± 5.2 years)

1–5 years 44 24.9

6–10 years 61 34.4

11–15 years 51 28.8

16–30 years 21 11.8

Hours working/day (mean = ± SD 8.9 ± 3.3 hours)

Less than 6 hours 39 22.1

7–12 hours 127 71.8

Over 12 hours 11 6.3

Days worked per week (mean = ± SD 5.6 ± 1.1 days)

2–4 days 15 8.5

5 days 32 18.1

6 days 106 59.9

7 days 24 13.6

Number of bakery staff (mean = ± SD 7.8 ± 2.4)

4–7 70 39.8

8–10 66 37.3

Over 10 41 23.2

93,2

76,8

28,8

74

23,7

92,1

87

54,2
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Figure 2. Prevalence of ergonomic risk factors  
for musculoskeletal pain

Results

One hundred and seventy-seven employees from 25 bak-
eries (total staff of 242) in Abeokuta North and South local 
Government area of Ogun State, Nigeria, participated in this 
study, meaning 73.1% of the employees in the selected 25 
bakeries participated in this study. The mean age of the par-
ticipants was 29.7 ± 6.7 years. 137 (77.4%) of these bakery 
workers were male and 71(40.1%) of them had secondary 
education. The average time of working in the bakery was 
9.3 ± 5.2 years. The detailed demographic and work-related 
characteristics of these participants are presented in table 1. 

The most prevalent ergonomic work hazards were bending 
for prolonged periods (93.2%) and repetitive hand movements 
(92.1%) (Figure 2). The 12-month prevalence of musculo-
skeletal pain among bakery workers was 72.3% (Figure 3). 
The pattern of musculoskeletal pain revealed that pain in 
the lower back region was most prevalent in 80.2% of the 
bakery workers followed by pain in the neck region in 63.8% 
(Figure 3). Age, gender and educational attainments were 
significantly associated with the presence of musculoskel-
etal disorder (MSK) among the bakery workers. Repetitive 
bending, overstretching and use of vibration-generating move-
ment are ergonomic factors that were significantly associ-
ated with the presence of MSK in this study population; as 
bakery workers between 21–30 years old (p = 0.01), who are 
male (p = 0.02) and with secondary education (p < 0.001) 
significantly have the presence of MSP (Table 2).

Logistic regression was performed using a forward step-
wise mode to ascertain the impact of predictor variables 
(demographic, work-related and presence of ergonomic work 
hazard) on the likelihood that respondents would present 
musculoskeletal pain. The model was statistically significant 
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Discussion

This study evaluated pattern and risks of musculoskeletal 
pain (MSP) among Nigerian bakery workers. In the past one 
year, 72.3% of the participants experienced MSP. This sug-
gests that bakery workers in Nigeria are at high risk of de-
veloping MSP. In Nigeria like many low and middle-income 
countries, bakery workers are subjected to inadequate equip-
ment and material handling compared with industrialised 
nations. This may explain the high prevalence noticed in our 
sample. Exposure to force, vibration and repetitive move-
ment have been suggested to elicit physiological, morpho-
logical and behavioural responses which lead to musculo-
skeletal disorders [15]. An attempt to compare the past year’s 
prevalence of MSP revealed that Nigerian bakery workers 
are comparable in the report on MSP with Taiwanese bakery 
workers, although Taiwanese bakery workers reported more 
musculoskeletal symptoms (93%) [4].

The lower back is the body region where bakery work-
ers reported MSP most (80.2%). We expected that upper 
limbs or neck would be most reported site of MSP given that 
the upper limbs were frequently utilised in carrying out their 
daily routine duties. It has been suggested that those workers 
at high risk of material handling, presented greater odds of 
developing musculoskeletal disorders, especially in the upper 
limbs [16]. However, workers in similar work settings, like food 
processing companies, have also reported a high prevalence 
of MSP in the lower back [17, 18]. A casual observation of 
working condition of Nigerian bakery workers utilising locally 
fabricated equipment show some ergonomic risks, such as 
repetitive motions, cumulative trauma disorders, inappropri-
ate posture, and prolonged standing [9, 10]. These ergonomic 
risks may account for the high observation of reports on lower 
back pain in our sample. Although the lower back was highly 
reported, neck and shoulder pain were also prevalent in our 
sample. This was consistent with observations from previ-
ous studies among bakery workers [4, 8].

Most of the participants in this study reported high pro-
portions of the ergonomic risk factors examined. Seven of 
the risk factors were highly reported among bakery workers 
in Nigeria (74%–93.2%). This is not unexpected as most 
bakery factory operations in Nigeria are manually operated 
with ill-equipped locally fabricated equipment [10]. Some of 
these ergonomic risk factors were reported among Egyptian 
bakery workers, which were responsible for the musculo-
skeletal disorders among them [5]. This may call for govern-

Table 2. Association between perceived ergonomic hazard / 
demographic / work-related variables and the prevalence  

of musculoskeletal pains

Variable Test statistics p-value

Age 2.60a 0.01*

Gender 12.3b 0.02*

Educational attainment 13.0b 0.00*

Years of working 1.3a 0.20

Hours of working/day 1.2a 0.80

Days worked per week 1.3a 0.38

Number of bakery staff 1.6a 0.10

Bending for long hours 0.2b 0.70

Repetitive bending 4.1b 0.04*

Overstretching 7.0b 0.01*

Scaling 3.5b 0.06

Vibration 13.4b 0.00*

Standing for long hours 0.2b 0.60

Sitting for long hours 0.06b 0.80

Repetitive hand movement 0.3b 0.60

Same postures for long periods 0.4b 0.81

Uncomfortable posture 0.02b 0.90
a t-test, b 2, * significant at p < 0.05

Table 3. Predictors of the presence of musculoskeletal pain

Variable Beta Standard error Wald p-value Exp(B) 95%CI

Constant 1.536 0.775 3.934 0.047 4.648

Number of bakery staff –0.178 0.08 4.936 0.026 0.837 0.715–0.979

Use of vibration

Yes (ref)

No –1.412 0.392 13.004 0.001 0.244 0.113–0.525

Education

No formal education (ref)

Primary 0.836 0.714 1.368 0.242 2.306 0.569–9.355

Secondary 1.356 0.611 4.933 0.026 3.881 1.173–12.845

Tertiary 1.971 0.630 9.794 0.002 7.179 2.089–24.669

2 = 29.092, p < 0.001, overall percentage predicted = 78.0%, Nagelkerke R2 = 0.219, ref – reference option for the logistic regression

with 2 = 29.09, p < 0.001. The model explained 21.9% (Nagel-
kerke R2) of the variance in prevalence of musculoskeletal 
pain and correctly classified 78% of cases. Inadequate staff-
ing, using vibration movement handling and education are 
the main predictors of the presence of MSP. Employees not 
using vibration generated movement/equipment are 76% 
less likely not to present musculoskeletal pain compared 
with those who did use. With one increase in staff, there is 
a 16% likelihood of a decrease in the presence of MSP 
(odds ratio = 0.84, 95% CI = 0.715–0.979). Those with sec-
ondary and tertiary education are four and seven times less 
likely to present MSP respectively compared with those 
with no formal education (Table 3).
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ment intervention in formulating occupational safety and 
health (OSH) legislation. Most bakery factories in Nigeria are 
small or middle-scale businesses and are interested in profit 
rather than the welfare of their workers. A recent review has 
indicated that legislative and regulatory policies may reduce 
injuries and fatalities and improve compliance with the OSH 
regulations [19]. On the part of the employer, continuous edu-
cational intervention should be initiated for all bakery work-
ers to raise their knowledge and practices about first aid and 
ergonomics related to occupational hazards. Educational 
interventions related to first aid and ergonomics on improv-
ing bakery workers’ performance related to occupational haz-
ards have been shown to be effective in increasing the level 
of bakery workers’ knowledge as well as their practices about 
first aid and ergonomic manoeuvres in bakers [5, 20].

Our data suggest that the sociodemographics of age, 
gender and educational level were associated with reported 
MSP. Most (65%) of the participants were  30 years of age. 
Bakery workers older than 30 years have been reported to 
show an increased likelihood of reporting MSP [4]. About 
half of the participants have no formal education or primary 
education. This may pose a challenge in ergonomic risk pre-
vention at work as low education has been associated with 
the high prevalence of MSP [21, 22]. However, the regression 
analysis shows that as the level of education increases, the 
higher the chances of reporting MSP in our sample [23, 24]. 
It has been suggested that highly educated people usually 
play important roles in the team and take on more work, 
and as such may be noticed by their employer for more as-
signments [23]. Also, anecdotal information suggests that 
employees with higher educational status are usually older 
than those with lesser educational status. Increased age is 
strongly associated with the presence of MSK in our study 
and other research [3, 4]. Therefore, increased age may mani-
fest in higher educational status to predict the presence of 
MSK. Our data suggest that female bakery workers are more 
likely to present MSP compared to males, indicating that gen-
der may be one of the predictors of MSP.

Gender differences in the report of MSP have been re-
ported in the literature with females implicated [25, 26]. How-
ever, gender influence in the report of MSP has been incon-
sistent in the literature. Some studies suggested more females 
reported MSP [25–27] while others show no significant dif-
ference between gender [28]. Ergonomic risk factors, such 
as repetitive bending, overstretching and vibration movement 
handling were also associated with the reports on MSP 
among the participants. These risk factors have been repeat-
edly implicated in the report on MSP in previous studies 
[15, 20, 28, 29]. In the present study, the logistic analysis 
further confirmed the ergonomic risks of vibration movement 
handling as a predictor of MSP. Vibratory movement handling 
has a 24% likelihood of reporting more MSP. The number of 
staff, i.e. bakery workers, also predicted the report of MSP. 
An increase in the number of employees determined the re-
duction in MSK reported. This is not surprising as anecdo-
tal reporting suggests that most bakery factories in Nigeria 
are understaffed; hence, the report of more MSPs among 
Nigerian bakery workers. Lower back pain is a public health 
problem mostly reported in the bakery industry, as seen in 
this study. There is a high prevalence of ergonomic work haz-
ards and resultant musculoskeletal pain. from repetitive bend-
ing, overstretching and use of vibration-generating movement 
machines. Thus, community health nurses should focus on 
the health education of bakery workers related to body ergo-
nomics to reduce the burden of musculoskeletal disorders 
and associated morbidity among bakery workers. Also, they 

should advocate that bakery owners need to employ more 
workers as inadequate staffing and education were impli-
cated as the main predictors of MSP.

Limitations

This study has some limitations which must be consid-
ered while interpreting the results. First, we did not assess 
psychosocial factors which may influence the report or prev-
alence of MSP. Psychosocial demands of work have been 
reported as an independent risk factor of musculoskeletal 
disorders [30]. Secondly, we did not undertake ergonomic 
audits of workstations to verify the reported ergonomic risk 
factors. The lack of physical examination to verify or strengthen 
the reported symptoms were not undertaken. Lastly, causal-
effect relationship cannot be assumed like in cross-sectional 
studies. Despite these limitations, the study provides an ac-
curate report of musculoskeletal pain and associated risk 
factors. Thus, it is a valuable addition to the scarce research 
on musculoskeletal pain among Nigerian bakery workers.

Conclusions

There has been a high prevalence of musculoskeletal pain 
in the past year among Nigerian bakery workers. Education 
level, inadequate staffing and vibration movement predict-
ed the report of musculoskeletal pain. It is recommended 
that Nigerian bakery workers should be educated on pos-
tural and work hygiene that can ensure the reduction of the 
prevalence of MSK. Also, employers of labour in this sector 
must adopt adequate staffing to minimize over exertion of 
the employees.
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